The objective of the research is to develop the risk-benefit assessment models based on the Analytic Hierarchy Process (AHP) and test them in certification of organic products. The ISO Guide 65 /EN 45011 standard and Council Regulation (EC) No 834/2007 oblige the certification bodies to conduct risk assessment during certification process. However, no specific methodology of risk assessment has been provided in this respect. The AHP decomposes a complex problem into a hierarchy involving goal, criteria, and decision variants. Two hierarchical models, risk and benefit, were constructed based on the relevant publications and consultations with the key experts from one of the nine Polish third party certification bodies (CB), with experience in certification of organic products. Both models have the same decision variants considered in the process of surveillance. The results show that parallel production of conventional products and production of the same goods in organic and conventional versions appeared to be the major risk factors in organic farming. In benefit model, increased trust to certified products and minimization of costs of improper decisions were the most important. The AHP-based models proved very useful in risk-benefit assessment of organic producers and demonstrated a new approach to risk assessment. However, several conditions must be fulfilled before their implementation in practice, such as adjustment to individual needs of a certification body and refinement of the quality management system.
WPROWADZENIE
In recent years, a dynamic development of the market for organic products can be observed. There are well described benefits and difficulties of organic farming. Organic farming may provide two types of economic benefits. It may reduce rural poverty by providing market access and higher profits through a combination of higher prices and 138 A. Prusak, P. Kafel, P. Stefanów, J. Strojny, M. Garcia-Melon more resilient yields. In developing countries, organic farming may potentially boost the local economy in the long-term perspective 6 . There are researches that discuss economic effects of the organic production system 7 . Under the current EU law, the basic document containing the requirements for organic production is Council Regulation (EC) No 834/2007 of 28 June 2007 8 on organic production and labeling of organic products and repealing Regulation (EEC) No 2092/91 and the regulations implementing this Regulation. According to this regulation, member states shall set up a system of controls and designate one or more competent authorities responsible for controls in conformity with Regulation (EC) No 882/2004. This process is supervised by each EU member state, which is responsible for establishing an inspection system with the competent authorities to ensure adherence to the obligations established in the organic Regulation (EC) 834/2007 9 . Member states could choose who performs the certification: a public authority or a third party certification bodies 10 . The third-party certification is a conformity assessment activity that is performed by the control body (CB), that is independent of the person or organization that provides the object, and of user interests in that object 11 . In Poland, competent authority had delegated control tasks to third party certification bodies. This companies must meet the criteria describe in article 27.5 of the Council Regulation (EC) No 834/2007. One of the requirements imposes on the certification body the obligation to implement management system according the ISO Guide 65 or European Standard EN 45011or its new edition ISO 17065 12 .
Requirements of the ISO Guide 65 /EN 45011 standard and Council Regulation (EC)
No 834/2007 13 forced certification bodies to use the risk assessment process during the certification process. Moreover, in Regulation (EC) No 882/2004, as a general rule, the official food and feed controls shall be carried out regularly, on a risk basis and with appropriate frequency. According to all these requirements, certification bodies that certify organic farming products are forced to implement risk assessment approach in their work. The implementation of standards within third party certification is assured through a rig- 6 Kleemann L., Abdulai A., Organic certification, agro-ecological practices and return on investment: Evidence from pineapple producers in Ghana, "Ecological Economics" 93 (2013), pp. 330-341. 7 orous conformity assessment mechanism 14 . A typical organic farming certification system should be the sixth modified system according to the guide ISO/IEC Guide 67:2004 15 . This certification system consists of following elements: (1) Determination of characteristics by inspection; (2) Review (evaluation); (3) Decision on certification; (4) Licensing; and (5) Surveillance by: (a) testing of samples, and (b) assessment of the production process. All operators during the certification process shall be subject to a physical inspection at least once per year. Moreover, in the surveillance process additional control visits and collection of samples for testing shall be carried out based on the assessment of the risk of non-compliance with the organic production rules. The risk analysis procedure in certification body should be designed based on the Regulation (EU) No 392/2013 16 , which underlines two important issues: 1) the result of the risk analysis provides the basis for determining the intensity of the unannounced or announced annual inspections and visits, 2) the selection of operators to be submitted to unannounced inspections and visits is determined on the basis of the risk analysis and that these are planned according to the level of risk.
The main objective of the risk-based inspection approach is to focus resources on risky operators with regards to the frequency and intensity of controls. Generally, risk based control systems enhance the effectiveness and efficiency of controls by prioritizing and directing resources towards relatively risky operators 17 . The risk based-approach in certification process contributes to enhanced certification quality 18 . Nonetheless, it has not been specified how to conduct such risk analysis and which methods should be used for this purpose. Different CBs have different risk-based systems 19 . The structure and function of such risk-based inspection systems have not been deeply analyzed 20 . In this study, the AHP-based models of risk-benefit assessment are developed and tested to select the best surveillance scenario and match it to a given producer. The AHP (Analytic Hierarchy Process) is a well-known and widely used method to solve a variety of decision problems 21 . It was developed in 1970's by the American mathematician, Thomas L. Saaty and since that time, it has gained an increasing attention in the literature. Compared with other multicriteria decision support methods such as ELECTRE, PRO-METHEE& GAIA, or VDA, the AHP is the most popular and powerful contemporary technique for decision making and expert judgments evaluation 22 . It has been applied in a 140 A. Prusak, P. Kafel, P. Stefanów, J. Strojny, M. Garcia-Melon variety of fields and by many organizations, including private companies and public bodies 23 . It decomposes a complex problem into hierarchical structure consisting of goal, criteria and decision variants, then elicits the relative importance / preference of these elements, and finally, calculates their weights (priorities). An element with the highest weight indicates the best solution. The AHP has been successfully applied in various areas of agricultural sciences 24 , for example to select an appropriate irrigation method by the farmers 25 or to develop useful criteria for assessing diversification activities and to provide a ranking of different diversification activities in continuous mono-cropping of tobacco 26 . The objective of the current study is to demonstrate another potential application of the AHP in agriculture, which is certification of organic products. The research has been driven by the real need of certification bodies to develop a relatively simple and efficient method of risk assessment of clients (organic producers) applying for certification. Hence, models and templates have been created and tested by the panel of experts from the third party certification body. The procedure of the AHP-based risk assessment involves two stages: (1) deriving general models of risks (R) and benefits (B), and (2) deriving individual R/B ratio. Such approach allows from one hand for standardization of the risk assessment process in the certification company, and from the other hand, it takes into account individual client and his specific needs and risk factors. Benefits are not specified by the regulations, yet have been identified during the discussions with the owners of the certification body. Although the risk assessment procedures do not require benefit analysis, it appeared very useful in practice and facilitated making final decision on the best variant of surveillance.
THE APPLICATION OF THE AHP IN RISK-BENEFIT ASSESSMENT
AHP decomposes a complex, and multifaceted problem into a hierarchy consisting of goal (always at the top level of hierarchy), criteria that are evaluated for their importance to the goal, and alternatives that are evaluated for how preferred they are with respect to each criterion. Criteria can be further divided into sub-criteria. A conceptual view of such a four-level hierarchy is shown in Figure 1 and is used to structure a majority of decision problems. Once the hierarchical model has been structured for a decision problem, decision makers or experts make pairwise comparisons for each level of the hierarchy. The use of pairwise comparisons is considered as one of the major strengths of the AHP to derive accurate ratio scale priorities, as opposed to using traditional approaches of assigning weights. Pairwise comparison is the process of comparing the relative importance, preference, or likelihood of two elements ("children") with respect to an element in the level above ("parent node"), in order to obtain priorities for the elements being compared 27 , for example, each criterion is pairwise compared with respect to the goal, and each sub-criterion with respect to the "parent" criterion. Pairwise comparisons are conducted for all the parent/children sets of nodes 28 . A "judgment" or "comparison" is the numerical demonstration of a relationship between two elements (given i and j) that share a common parent node. The input of the comparison of each element i with each element j is placed in the position of aij in a square matrix A in which the set of elements is compared with itself. Each judgment represents the dominance of an element in the column on the left over an element in the row on top. It therefore answers to two questions: (1) which of the two elements is more important (preferred, likely) with respect to a higher-level criterion, and (2) how strongly. The strength of dominance is measured on the bipolar nine-point fundamental scale, from "1" indicating the same importance (preference, likelihood) of two elements A and B, to "9" which corresponds to extreme dominance of A over B (or B over A, respectively) ( Figure 2 ). 27 Source: own research.
One matrix results in "local priorities" of the children nodes with respect to the parent 29 . There are several methods of deriving local priorities (also called weights), using for example: (1) dedicated software, (2) matrix multiplication, (3) geometric mean, and (4) arithmetic mean. Geometric mean is used quite frequently in the literature, although Saaty 30 claimed that it should not be used for more than three elements being compared at once. In this study, matrix multiplications were used to calculate the relevant priorities. "Global priorities" of subcriteria are derived from multiplication by the priority of the criterion with respect to the goal. Mathematical basis of the whole AHP process have been provided and widely explained by Saaty 31 . Having calculated priorities, the AHP requires testing consistency of judgments. The consistency test is based on the use of consistency ratio (CR), which allows a certain level of acceptable deviations (CR<0,1). When a pairwise comparison matrix fails to satisfy the consistency requirement, revisions are required to be made by a participating expert. The main source of inconsistency is redundancy of judgments inherent in all possible combinations of pairwise comparisons made within a group of elements, for example, nine criteria require making 36 comparisons, and causes difficulties in keeping them consistent 32 . In reality, a majority of decisions are made by the team of experts rather than by a single decision maker. Thus, the AHP is often used for group settings, where members either discuss to achieve a consensus or stick to their individual judgments. Individual judgments can be aggregated is different ways of which the most widely applied are two: (1) the aggregation of individual judgments (AIJ), and (2) synthesizing individual priorities (AIP). Forman and Peniwati 33 suggested that the choice of method depends on whether the group is assumed to act together as a unit or as separate individuals. If the group acts in synergy, AIJ is the most appropriate, while AIP is appropriate for the latter. In the two cases, both the geometric mean and the arithmetic mean are used for aggregating the judgments. However, the authors recommend the use of the geometric mean as more consistent with both judgments and priorities of the AHP. In the case of the group members not being of equal importance, a weighted geometric mean can be used with AIJ or weighted geometric or arithmetic mean with AIP.
Certain problems need more advanced hierarchical structures than shown above in Figure 1 , with additional factors such as stakeholders and their objectives 34 . Most deci- 29 32 Prusak A., Stefanów P., Badania nad właściwościami metody AHP (Operational features of the AHP method, in Polish), "Folia Oeconomica Cracoviensia" LII (2011), pp. 87-104. 33 Forman E., Peniwati K., Aggregating individual…, op. cit., pp. 165-169. 34 Saaty T.L., Forman E.H., The Hierarchon.…, op. cit.
sions also require the use of two hierarchical models: risk and benefit, as one hierarchy does not always fully reflect the problem. In such a case, final decision is based on the relation between benefits and costs, derived as a Benefit/Cost ratio (B/C) or Benefit/Risk (B/R). It is calculated as the priority of an alternative in the benefit model and the priority of respective alternative in the cost model. In other words, the most preferred alternative is that which generates highest benefits at lowest costs. The B/C ratio may adopt the following values 35 : − B/C = 1 (benefits equal to costs or risks), − B/C < 1 (costs or risks exceed benefits), − B/C > 1 (benefits exceed costs or risks).
Despite the requirements of adopting only the risk model in the risk assessment specified by the regulation 834/2007 36 , the benefit model has been additionally provided. In reality, most decisions are the results of risk-or cost-benefit trade-offs, and merely risks or costs do not reflect the entire problem. In the organic farming, CB and producers have different goals and expectations from the certification process, and look differently at the potential risks. However, both of them are also interested in gaining benefits, which forces them to compromise between costs and quality of the certification.
DESCRIPTION OF THE AHP RISK AND BENEFIT MODELS
The AHP hierarchical models were constructed based on the review of relevant publications and official documents, and following consultation with the key informants from the third party certification body. As the decision problem concerning organic farming requires assessment of risks and benefits (despite it is called "risk assessment"), two separate hierarchical models were developed. The risk model is presented in Table 1 . It contains three obligatory risk assessment criteria specified in the Regulation (EC) No 889/2008 37 , specifically: (1) results of previous controls; (2) quantity of products concerned; and (3) risk for exchange of products. Other criteria that certification body can use in risk assessment process include for example: type of operator (producer, processor, importer, and distributor), structure of operator (stages of production, type of staff, and number of premises), new operators, type and value of products, complaints/denunciations received, suspicion of fraud, and other criteria (EC, 2009). In the risk model, all nonobligatory criteria mentioned in the Guidelines have been included, after the discussions and comments of the experts from the certification body. The benefit model represents advantages to the certification body and its clients, although these benefits can differ (Table 2). Number of suppliers of raw materials 1.3.
Annual production / value of products 1.4.
Number of production stages 1.5.
External origin of raw materials 1.6.
Participation of subcontractors in organic production 1.7.
Destination of products (recipients) 2.
CRITERION 2: Implemented and certified systems of quality management and food safety assurance 3 CRITERION 3: Characteristics of enterprise 3.1.
Size of enterprise (number of employees) 3.2.
Number of departments 3.3.
Staff characteristics (knowledge, period of employment, etc.) 3.4.
Localization of enterprise (i.e. at own or others premises) 4.
CRITERION 4: Parallel production of conventional products 4.1.
The same production line for organic and conventional products 4.2.
Production of the same goods in two versions: organic and conventional 5.
CRITERION 5: Information about the producer 5.1.
Opinions about the producer (reputation) 5.2.
Informal impressions about the previous cooperation 5. 3 .
Complaints and questions received 5.4.
Suspicion of fraud 5.5.
Failure to meet responsibilities 5.6.
Participation in the next stages of the food chain 6.
CRITERION 6: Experiences in certification of organic production 6.1.
New producers (no experience in certification) 6.2.
The so far changes of certification bodies 6.3 Information about the producer from the Agricultural and Food Quality Inspection (public authority responsible for organic farming system in Poland) 7.
CRITERION 7: Results of the previous controls (audits) 7.1.
Number of the previous non-compliances 7.2.
Assessment of corrective and preventive actions 7.3.
Assessment of documentation of the quality management systems 3.1.
Localization of enterprise (i.e. at own or others premises) VARIANTS Which variant of surveillance (control scenario) is more risky with respect to the above criteria / sub-criteria? 1.
VARIANT 1: Standard control plan (SCP) 2.
VARIANT 2: SCP + testing samples from production or SCP + additional audit 3.
VARIANT 3: SCP+ testing samples from production + additional audit Source: own research.
The application of the AHP risk-benefit assessment … 145 CRITERION 2:Customer satisfaction (benefits to the customer) 2.1.
Reduced "oppressiveness" of the control process 2.2.
Increased chances for certification 2.3.
Reduced costs incurred by the customer 3 CRITERION 3:Reliability of the certification process 3.1.
Increased value of the "brand" of certification body 3.2.
Increased trust to certified products 3.3.
Minimization of costs of improper decisions 3.3.1. Minimization of potential claims 3.3.2. Minimization of the possibility to revoke the certificate VARIANTS Which variant of surveillance (control scenario) is more risky with respect to the above criteria / sub-criteria? 1.
Both models have the same alternative decisions available to trade-off in the process of surveillance. Short descriptions of these variants are provided in Table 3 . Table 3 . Decision variants concerning the process of surveillance.
Decision variants Description Variant 1: Standard control plan (SCP)
One physical inspection in the organic farming operator at the beginning of the certification process. There are no other planed actions during the 12 months of surveillance time. This decision variant is the cheapest from possible variants of surveillance that can be chosen by CB. Probability of noncompliance that exists in the organic farming operator is the highest. Variant 2: SCP + testing samples from production or SCP+ additional audit
One physical inspection in the organic farming operator at the beginning of the certification process, plus one additional inspection or laboratory analysis of the product samples. Variant 3: SCP+ testing samples from production + additional audit
One physical inspection in the organic farming operator at the beginning of the certification process and one additional inspection and testing of samples from production in laboratory. This decision variant is the most expensive from possible variants of surveillance that can be chosen by CB. Probability of noncompliance that exists in the organic farming operator is the lowest.
Source: own research.
RESEARCH DESCRIPTION AND RESULTS
The research was carried out in two main stages: (1) deriving general model of riskbenefit assessment; (2) deriving individual weights and B/R ratio. Stage 1 is the evaluation of criteria, subcriteria and variants in risk and benefit models and results in deriving general priorities (weights). In Stage 2, 1-5 scale points were assigned to each subcriteria 146 A. Prusak, P. Kafel, P. Stefanów, J. Strojny, M. Garcia-Melon in the risk model and the individual B/R ratio was calculated for a selected producer. As both stages required expert judgments, data were collected in one of the organic farming CB operating at the Polish market. It is one of the nine authorized control bodies in organic farming that operate in Poland 38 . It has more than 2,000 organic farming producers under its supervision. The organization also specializes in certification of other quality food schemes, such as protected designations of origin (PDO), protected geographical indications (PGI) and traditional specialty guaranteed (TSG) specified in the regulation (EU) no 1151/2012.The organization also has one accredited laboratory in the structure. A panel of five specialists, full time employees of this certification body, participated in this study. They have theoretical and practical knowledge and experience in auditing organic farmers and processors, and are involved in risk assessment on a daily basis. As the respondents expressed their judgments independently, results have been aggregated using the AIP approach (aggregating individual priorities). The procedure is required to calculate individual weights for each expert, and then to aggregate the results using arithmetic mean.
Stage 1. Deriving general (base) model of risk-benefit assessment
The AHP was used to weight the importance of the criteria and subcriteria in hierarchical models of risks (Tables 4 and 5 ) and benefits (Tables 6 and 7) , and then the preference of each variant with respect to these criteria and subcriteria. Subsequently, the optimal variant appears as one fulfilling to the highest degree the most important criteria and the goal. The opinions were expressed by pairwise comparisons using the nine-point fundamental scale, for example, the experts answered the following questions: − Which criterion is more important with respect to the goal (Goal = To identify the most risky or beneficial control scenario)? − Which subcriterion is more important with respect to the relevant criterion? − Which variant of surveillance (control scenario) is preferred with respect to the criteria/subcriteria? Local priorities (weights) have been calculated using the matrix multiplications and a spreadsheet. All values shown in these tables represent numbers from all the experts aggregated by arithmetic mean. Normalized global weights of the subcriteria have been derived from multiplication of their local weights by the priority of the relevant criterion with respect to the goal. The grey column called Importance in Table 4 and 6 reflects the degree to which particular factors (criteria and subcriteria) apply to the customer (organic producer) who will be evaluated in stage 2 at the 5-point scale. In general model, all values in this column are equal to "1", which can be translated as "neutral". In individual model, the subsequent values of 2-5 are used to indicate the degree of importance of each factor with respect to a selected customer being the subject of risk assessment. Since Modified local (global) weights shown in the next columns are derived as multiplication of Importance by Local (global) weights, in general model both numbers are the same. Subsequently, global priorities for decision variants and B/R ratio indicate which control scenario is the most preferred in general, while in stage 2 they will specify which scenario is optimal for a selected customer. Tables 4 and 5 Tables 6 and 7 shows general priorities for benefits (as above, individual tables for criteria and variants), while Table 8 compares risks (R) with benefits (B) and calculates the B/R ratio for decision variants. In terms of advantages, the differences between the three control variants were not as sharp as in case of risks. Variant 3 (with the lowest risk priority) received at the same time the highest weight for benefits (W(B)V3=0,4183), and consequently, the highest B/R ratio (W(B/R)V3=2,2672). As Table 6provides information on benefits represented by particular factors, reliability of the certification process was indicated as the most favorable criterion, whose weight accounts for over 50% of the main goal (W(B)3=0,5182). Under this criterion, increased trust to certified products (W(B)3.2) and minimization of costs of improper decisions (W(B)3.3) appeared to have the greatest meaning, also in terms of the global weights (W(B)3=0,2709, W(B)3.3=0,2910). 
Source: own research. Table 6 . General priorities for criteria in the benefit model. Checking consistency is a very important step of the AHP. The consistency report for risk and benefit criteria is provided in Table 9 . As it was explained above, the consistency ratio (CR) proposed by Saaty 39 allows maximum inconsistency of 0.10 (10%). However, adopting such a strict level of acceptable inconsistency of pairwise judgments has been criticized as too rigorous 40 . As consistency test is prepared for each pairwise comparison matrix and for each participant individually, the consistency report includes only the criteria. The results show satisfactory results of consistency test for majority of experts, except for the judgment of expert five in the risk model (CR=0.60), which has been excluded from the analysis. In benefit model, in case of two experts CR=0.28. Although it exceeded the acceptable level of CR=0.10, it was considered satisfactory due to large number of comparisons. Stage 1 produces the base, "universal" results that can be applied for any organic producer being the potential client of the certification body. The priorities (weights) derived by the group of experts using the above hierarchical models and templates can be then "individualized" by indicating relevance of particular factors to the selected organic producer. This procedure is reported in stage 2.
Stage 1. Deriving individual model of risk-benefit assessment
In Stage 2, the relevance of surveillance criteria (and sub-criteria) is assessed for each client individually, using the 5-point scale from "1" -neutral, to "5" -high importance. In this study, only risk model was taken for individual analysis. It is justified by the fact that unlike risks, benefits are analyzed from the point of view of the certification company, with no relevance to the particular clients. However, as benefits influence the final decision, their scores have been taken from the general model. An employee of the certification body assessed the relevance of risks of one randomly chosen client. The client was a small fruit and vegetable processing company operating on a local market. The company started an organic farming production one year before the assessment with two organic products: organic strawberry jam and fermented rye flour, which is used to produce soups. Organic farming production in this company has marginal importance comparing to conventional production. A majority of data needed to assess the relevance of risks was available in the certification body records. Missing data was mainly the 'soft' risk factors included in the risk model, such as staff characteristics, reputation of a producer, informal impressions about the previous cooperation, suspicion of fraud, and assessment of documentation of the quality management systems. Information about these factors has been provided by the experts, however, they stressed that in the process of implementation of the AHP risk-benefit models methods of recording such data needs to be further developed and standardized. Relevance of the risk factors and the new modified priorities for criteria and variants are shown in Table 10 and 11.Most risks have been judged as no relevant (neutral), causing no change in global weights. Risks of greatest relevance ("5") to the organic producer include the same production line for organic and conventional products, staff characteristics, new producer with no experience in previous certification, and (scored as "4") production of the same goods in organic and conventional versions. The final B/R ratio (Table 12) is therefore dependent on the results of stage 1 (general importance of risk and benefit factors and degree of their fulfillment by each variant of surveillance) and stage 2 (relevance of the risk factors to individual client). It shows that for this particular company, B/R ratio is the highest for variant 3 (W(B/R)V3 = 0,9640), as it was in general model, and indicates the optimal solution. Source: own research.
CONCLUSION
In the market of organic food, consumer trust is an important issue, since consumers are not able to verify whether a product is an organic product, not even after consumption 41 . Consumers are forced to trust that the operating system to control is effective. Only few studies can be found questioning the trustworthiness of third-party certification and addressing the problems of auditor independence and objectiveness 42 . Despite the assumption that certification bodies act in good faith, the use of appropriate risk assessment tools is crucial to increase the effectiveness of inspections and consequently, raise the consumer trust. Although the regulations oblige the certification bodies to conduct risk assessment 43 , there are no specific procedures provided on this issue.
The objective of the present study was to demonstrate a new approach to risk and benefit assessment of organic producers in the process of their certification. This approach is based on one of the decision support methods, the Analytic Hierarchy Process. The decision to be taken in this process is which variant of surveillance (control scenario) is optimal for a particular organic producer applying for the certification. Two hierarchical models, risk and benefit, have been developed by experts from one of the major certification bodies in Poland, experienced in certification of organic products. These models have been analyzed in two stages: (1) evaluation of criteria, subcriteria and variants in risk and benefit models, resulting in general (base) priorities; (2) indicating the relevance of the risk factors for a selected producer and deriving individual B/R ratio. General results obtained in stage 1 allow producing a universal, base model that can be applied for risk assessment of any organic producer in certification bodies. In turn, stage 2 demonstrates a simple way of individualization of the general model to the specific producer. The AHP method was selected as having several advantages, including simple and user-friendly software for deriving priorities and possibility to run risk-benefit assessment. Models and templates developed during the study respond to a real need of certification bodies. However, several conditions must be fulfilled before implementation of the proposed models and templates in practice. First, although the risk-benefit models have been developed based on the pertinent documents and discussions with the relevant experts, they should be adjusted to individual needs of a certification body, for example, some organizations adopt more severe criteria in certifying their clients, while some others are prone to certify without an in-depth verification.
The certification body described in this paper belongs to organizations that certify their clients very carefully, following a long and careful risk assessment. For the same reason, the models should be analyze dinternally by the employees of the certification body, and the analysis should be repeated once in a while to record and analyze changes that happen over time. In addition, due to complexity of the proposed models, in most organizations, the application of risk-benefit assessment requires refinement of the quality management system. Adnotacja: Badania zaprezentowane w artykule zostały sfinansowane ze środków Narodowego Centrum Nauki przyznanych na podstawie decyzji nr DEC-2011/01/D/HS4/04006.
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